respectively. Additionally, spraying scion-stock combinations with 800 mg·L -1 CEPA 1 1 7 and 2 μ L·L -1 1-MCP as treatments, were named as A1, A2, A3 and B1, B2, B3, 1 1 8
respectively. Furthermore, the entire tree with a black plastic bag for 24 hours after 1 1 9
spraying. The flower bud morphology was measured twice at 16 days (17 th July, 2016) 1 2 0 and 31 days (2 nd August, 2016) after spraying treatments. The physiological and 1 2 1 biochemical indicators including sugar content, enzyme activity and hormone content 1 2 2
were measured three times, at 1 day (2 nd July, 2016), 16 days and 31 days after in liquid nitrogen and stored at −80 °C. Each treatment was subdivided into three 1 2 7 subgroups consisting of 30 trees each to allow for 3 replications. Flowering rates were 1 2 8 calculated during the blossom period, 298 days after spraying (April 28, 2017). The length of terminal shoots (above the interface) and new shoots was measured by The increment of these growth indicators comes from 31 days to 1 day. Fifteen fresh flower buds which were uniform in size and vigor were collected. The tert-butyl alcohol instead of ethanol, and the dehydration process cannot be reversed. adhesive, which were coated with palladium-gold in a sputter coater (S150B; Edwards) at an acceleration voltage of 10 kV. 1950) . To the residue, 5mL of distilled water and 6.5 mL of 52% perchloric acid was 1 5 4 added to extract the starch by placing the samples at 0 °C for 20 min. The mixture was 1 5 5 centrifuged and retained the extract. The process was repeated 3-4 times using fresh 1 5 6 perchloric acid and diluted to final volume 100 mL. To 0.5 mL of diluted extract, 4.5 1 5 7 mL of distilled water was added followed by addition of 10 mL of cold anthrone 1 5 8 sulfuric acid reagent in ice bath. The sample mixture was heated at 100 °C for 8 min, and cooled rapidly to room temperature. The absorbance was measured at 630 nm. The final content of starch was calculated from a standard curve plotted with known 1 6 1 concentration of glucose. Activity of α -amylase (α-AMY) was assayed by the method of Shuster and Gifford centrifuged at 10,000 rpm (4 °C) and the supernatant treated as enzyme extract. One removed from this and added 3 mL of KI. The absorbance was recorded at 620 nm. Then, the reaction mixture left was incubated at 25 °C, and then removed the aliquot 1 7 7
and repeated the color developing process (violet blue) after every 30 min. Blank was 1 7 8
run simultaneously without having substrate. In control the enzyme extract was 1 7 9 substituted with 0.5 mL of distilled water. placed on the ice to be measured, and then follow the instructions. SS and SPS 1 8 5 activities were assayed from the obtained light absorption value at 480 nm. Approximately 0.5 g of frozen bud and leaf samples were used to measure IAA, ABA 1 8 9
and zeatin (ZT). Each sample was then combined with 10 mL of 80% transferred into a new centrifuge tube. The extract was concentrated, and the methanol 1 9 5
was volatilized under 40 °C by rotary evaporation to obtain 2 mL of concentrate. The 1 9 6 evaporation bottle wall was then washed continuously with 50% methanol, and the 1 9 7
volume was raised to 10 mL with 50% chromatographic pure methanol. The fluid for 1 9 8 7 testing was filtered through 0.22 μ m organic membrane. This fluid was then 1 9 9 transferred to a 2 mL centrifuge tube and placed in an ice box. The hormone contents 2 0 0 from the treatments were identified in the Instrumental Researches and Analysis 2 0 1
Center of Gansu Agricultural University. The determination method was performed with different concentrations of IAA, 2 0 3 ABA, and ZT, standard samples, which were used to construct a standard curve. The Waldbronn, United States). The detector was vwd, and the chromatographic column was Extend-C18 (4.6 mm × 250 mm, 5 μ m). The mobile phase was chromatographic 2 0 9 methanol and 0.6% iced acetic acid previously subjected to ultrasonication (0 min, 2 1 0 methanol:acetic acid = 40:60; 11.9 min, methanol:acetic acid = 40:60; 12 min, 2 1 1 methanol:acetic acid = 50:50). The flow velocity was 1.0 mL/min, the wavelength 2 1 2 was 254 nm, and the column temperature was 25 °C. was performed using the absorbance at 260 nm. After that, quantified RNA was 2 2 0 reverse transcribed into cDNA using the Super-Script First-Strand Synthesis system 2 2 1 (Invitrogen, Carlsbad, CA). qRT-PCR, which were designed with Primer 5.0 software, are shown in Table S1 . shoot length from A1, A2 and A3 was significantly lower than those of CK1, CK2 and 2 5 2 CK3, respectively (Table 1) . After 31 days of spraying 1-MCP, the increment of On the 16th day after spraying CEPA, the central protruding part of the growth point 2 7 0 from A1, A2 and A3 was significantly changed compared with CK1, CK2 and CK3, 2 7 1 respectively (Fig. 1A) . However, the growth points of B1, B2 and B3 were not 2 7 2 significantly different from those of CK1, CK2 and CK3, respectively. After 31 days of spraying with CEPA, A1, A2 and A3 were differentiated into 2 7 4 stamen primordia within two adjacent petal primordia, forming 5 protrusions, that is, 2 7 5 the pistil primordium ( Fig. 1B) . Meanwhile, the development of the primitive lateral difference was significant with that of CK3. flowering rate per tree of A1 and A3 were significantly higher than CK1 and CK3, 2 9 0 respectively (Fig. 2) . Whereas the flowering rates of B1 and B3 were significantly 2 9 1 less than CK1 and CK3, respectively. However, the flowering rates of A2 was close to 2 9 2 0, both B2 and CK2 were 0. CK1 and CK3 reached the full flowering stage on May 2 9 3 1 st . Both A1 and A3 reached full flowering on April 28 th , and all the calluses were 2 9 4 fully expanded. Blossom of B1 and B3 was delayed, and flower buds did not fully 2 9 5 expand on April 28 th until May 3 rd . In addition, the overall order of flowering rate of 2 9 6 the three different scion-stock combinations was the dwarf self-rooted rootstock M.26, The starch contents in buds and leaves of all treatments were decreased slightly at 31 3 0 3 days after spraying compared with 16 days. There was no significant difference in 3 0 4 starch content from buds and leaves a day after spraying treatments from the same 3 0 5 scion-stock combination (Fig. 3A, B) . The starch contents were significantly lower in 3 0 6 A1, A2 and A3 than those of CK1, CK2 and CK3 in buds and leaves from the 16 and 3 0 7 31 days after spraying, respectively. On the contrary, the starch contents in buds and 3 0 8 leaves of B1, B2 and B3 were significantly higher than those of CK1, CK2 and CK3 3 0 9 or no significant difference, respectively. The contents of soluble sugar, glucose and 3 1 0 sucrose in buds and leaves increased first and then decreased slightly from day 1 to 31 3 1 1 after spraying treatments, and there was no significant difference a day after spraying 3 1 2 treatments from the same scion-stock combination (Fig. 3C-H) . Furthermore, the 3 1 3 contents of soluble sugar, glucose and sucrose were significantly higher in buds and 3 1 4 leaves of A1, A2 and A3 than those of CK1, CK2 and CK3 from 16 and 31 days after 3 1 5 spraying, respectively. However, they were significantly lower in B1, B2, B3 than in 3 1 6 CK1, CK2 and CK3 or no significant difference, respectively. Additionally, the rootstock M. sieversii. On the contrary, the starch content showed the opposite trend. There was no significant difference in activities of α -AMY from buds and leaves a 3 2 5 day after spraying treatments from the same scion-stock combination. In addition, the 3 2 6
activities of α -AMY in buds and leaves of A1, A2 and A3 from 16 and 31 days were 3 2 7 significantly higher than those of CK1, CK2 and CK3, respectively (Fig. 4A, B) .
However, they were significantly lower in buds and leaves of B1, B2 and B3 than 3 2 9
those of CK1, CK2, CK3 or no significant difference, respectively. The activities of 3 3 0 SS also were not significantly different in buds and leaves a day after spraying 3 3 1 treatments from the same scion-stock combination, but significantly lower in A1, A2 3 3 2 and A3 from 16 and 31 days after spraying than those in CK1, CK2 and CK3, 3 3 3 respectively (Fig. 4C, D) . However, B1, B2 and B3 were significantly higher than 3 3 4 those of CK1, CK2 and CK3 or no significant difference, respectively. Remarkably, 3 3 5
SPS activity showed the opposite trend with SS activity (Fig. 4E, F) . The activities of Except that there was no significant difference a day after spraying treatments from 3 4 5 the same scion-stock combination, the contents of ABA and ZT in buds and leaves of 3 4 6 A1, A2 and A3 from 16 and 31 days after spraying were significantly higher than 3 4 7 those of CK1, CK2 and CK3, whereas B1, B2 and B3 were significantly lower, or no 3 4 8 significant difference, respectively ( Fig. 5A-D) . The contents of IAA also were 3 4 9
non-significant a day after spraying treatments from the scion-stock combination. Furthermore, the contents of IAA in buds and leaves of B1, B2 and B3 from 16 and 3 5 1 31 days after spraying were significantly higher than those of CK1, CK2 and CK3, whereas A1, A2 and A3 were significantly lower, respectively (Fig. 5E, F) . Moreover, 1 5
interactions between LEAFY (LFY) and APETALA1 (AP1), together with negative 4 5 5
interactions of these two genes with TERMINAL FLOWER1 (TFL1). TFL1 is a key meristem in Arabidopsis thaliana (Hanano and Goto, 2011) . In this study, the contrast to the control after 16 days of spraying with CEPA ( Fig. 6) . However, the 4 6 0 application of 1-MCP has the opposite effect. In concluded, the application of CEPA 
Figure legends

